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ABSTRACT 



A method for sending and receiving information between a 
vehicle data processing system and a resource data system 
via a wireless communication system is provided wherein 
the vehicle data processing system comprises a vehicle 
computer for generating an intelligent software agent and 
operating a data engine for processing information and 
identifying needed information. Information needed by the 
data engine is identified which is available from the resource 
data system. The intelligent software agent is generated 
. within the vehicle computer based on the needed informa- 
tion wherein the intelligent software agent comprises soft- 
ware routines which collect an information packet when 
propagated to the resource data system. The intelligent 
software agent is transmitted to the resource data system via 
the wireless communication system. The software routines 
are executed within the resource data system to produce the 
information packet. The information packet is transmitted 
from the resource data system to the vehicle computer via 
the wireless communication system. 

22 Claims, 2 Drawing Sheets 
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UTILIZING INTELLIGENT SOFTWARE 
AGENTS IN A MOBILE VEHICLE 

BACKGROUND OF THE INVENTION 

The present invention relates in general to a method and 
apparatus for sending and receiving information between a 
vehicle data processing system and a remote network via a 
wireless communication system. 

An average person is spending more time in a motor 
vehicle. The ability to access remote data networks, such as 
the Internet, from the vehicle has become an increasing 
demand as more and more people utilize the Internet in their 
daily lives. Accessing the Internet from the vehicle has 
typically been done by using an in vehicle computer to 
contact an Internet Service Provider (ISP) by way of a 
cellular phone service. This can be quite expensive if the 
connection is maintained for a long period of time due to the 
cellular phone operating costs. Also, the person must navi- 
gate the Internet to find what they are looking for. This can 
be time consuming and inconvenient while in a vehicle. 

As Internet commerce continues to grow, the demand for 
a convenient and cost effective means for accessing the 
Internet from a vehicle will escalate. Current technology and 
current cost restraints hinder most people from accessing the 
Internet while in the vehicle. 

SUMMARY OF THE INVENTION 

The present invention has the advantage of providing an 
easy to use and cost effective way of accessing the Internet 
from a vehicle. 

In one aspect of the invention, a method is provided for 
sending and receiving information between a vehicle data 
processing system and a resource data system via a wireless 
communication system. The vehicle data processing system 
is comprised of a vehicle computer for generating an intel- 
ligent agent and operating a data engine for processing 
information and identifying needed information. 

The method begins by identifying information needed by 
the data engine which is available from the resource data 
system. An intelligent software agent is generated within the 
vehicle computer based on the identified information 
wherein the intelligent software agent comprises software 
routines which collect an information packet when propa- 
gated to the resource data system. The intelligent software 
agent is transmitted to the resource data system via the 
wireless communication system. The software routines are 
then executed within the resource data system to produce the 
information packet. The information packet is transmitted 
from the resource data system to the vehicle computer via 
the wireless communication system, and the needed infor- 
mation is extracted from the information packet for use by 
the data engine. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of main elements of the 
invention. 

FIG. 2 is a process diagram describing the operation of the 
invention. 

FIG. 3 shows a pictorial representation of one preferred 
embodiment of the invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Referring to FIG. 1, a method of transmitting and receiv- 
ing data between a vehicle data processing system 10 and a 
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resource data system 20 via a wireless communication 
system is shown. The vehicle data processing system is 
comprised of a vehicle computer 14 which is capable of 
generating an intelligent software agent. Vehicle computer 

5 14 must also be able to process commands generated from 
an operator interface 12 or via the intelligent software agent 
itself. In a preferred embodiment, vehicle computer 14 is 
part of a multimedia system which controls a radio, CD 
player, and a navigation system. Vehicle computer 14 can be 

10 of any type suitable for automotive applications. 

Vehicle data processing system 10 also includes a data 
engine 13. Data engine 13 is responsible for processing 
information, identifying needed information, and may be 
comprised of application software, for example. In the 

15 preferred embodiment, data engine 13 collects information 
from an operator interface 12 or from vehicle parameter 
sensors 16. Operator interface 12 comprises a touchpad 
keyboard or equivalent data input device which allows an 
operator to input instructions or information requirements 

20 into vehicle computer 14 and a screen for displaying infor- 
mation from vehicle computer 14. The needed information 
comprises information required in the operation of vehicle 
computer 14 as a result of predetermined inputs to data 
engine 13 such as commands or requests from operator 

25 interface 12 or certain states of vehicle parameter sensors 16, 
The predetermined inputs can be multiple requests or com- 
mands or a series of status signals which give details as to 
the status of the vehicle parameter sensors 16. These vehicle 
parameter sensors 16 can comprise tire pressure, fuel level, 

30 engine oil level, engine oil age, windshield wiper fluid level, 
and any other vehicle parameter that may be monitored by 
and acted upon by data engine 13 and which may need to be 
brought to the operator's attention. Data engine 13 may be 
contained within vehicle computer 14 or can alternatively be 

35 a separate device. 

Vehicle computer 14 generates the intelligent software 
agent based upon information required by data engine 13. 
An intelligent software agent is a type of self-contained 
software program or routine that moves within the Internet 

40 (an electronic communications network that connects com- 
puter networks and organizational computer facilities 
around the world which acts as a resource data system), or 
other network, and performs a specific function on behalf of 
a user. Software agents in general are well known in the art. 

45 For purposes of the present invention, they can be used for 
collecting various information, for example searching for 
the nearest gas station, searching for restaurants, negotiating 
a best price at a retail store, comparison shopping between 
retailers, processing orders etc. The intelligent agent is 

50 capable of collecting the information without the vehicle 
being continuously connected to network 20 and is capable 
of acting autonomously after being released from vehicle 
computer 14. The intelligent software agent may create a 
virtual shopping cart, placing items or other information into 

55 the cart to be delivered back to the user. The contents within 
the virtual shopping cart make up an information packet, 
which comprises the results of the request from vehicle 
computer 14. The information packet is transmitted to 
vehicle computer 14 to be processed by data engine 13 and 

60 possibly displayed to the user. The agent can also be on a 
time delay so that it only executes at a predetermined time. 
For example, a user may wish to search each day for a 
cheapest fuel price at nearby gas stations. The intelligent 
agent can be preset to be automatically released everyday at 

65 a predetermined time without further operator intervention. 
The agent may have a predetermined lifetime and may be 
capable of operating for days at a time before reporting back 
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to vehicle computer 14. This is useful when the agent must 
collect data over a long period of time before it completes a 
task. In some cases, an intelligent software agent may be 
generated for which a very large amount of data will be 
found on the network which is responsive to the request. The 5 
maximum time limit will limit the amount of searching or 
collecting the agent can do. This will ensure the agent will 
not collect more information then vehicle computer 14 can 
handle. 

In one preferred embodiment, vehicle computer 14 uti- 1Q 
lizes navigational data collected from the navigation system 
to create the intelligent software agent. The navigation data 
provides a location of the vehicle which is incorporated into 
the intelligent agent to better refine its search. The user 
requests a location of the closest gas station, for example. 
Data engine 13 receives the request and transmits it to 15 
vehicle computer 14 where it generates an intelligent agent 
based on the request and navigational data. The intelligent 
agent uses the navigational data to decide which gas stations 
are sufficiently close to the vehicle when it is searching in 
resource data system 20. 20 

Vehicle parameters are utilized by data engine 13 and 
vehicle computer 14 to identify needed information as 
follows. When data engine 13 receives a signal from vehicle 
parameter sensor 16 providing a fuel level signal, the fuel 
level signal is compared to a predetermined threshold fuel 25 
level. The predetermined threshold fuel level is stored in 
vehicle computer 14 and represents a remaining fuel quan- 
tity which would lead one to want to replenish the fuel 
supply. If the fuel level signal received is below the prede- 
termined threshold fuel level, then vehicle computer 14 30 
generates an intelligent agent to search out a location of 
nearby fuel stations and transmits the agent to resource data 
system 20. When the intelligent agent has completed its task, 
the user is notified through the operator interface that the 
threshold fuel level was received and the location of the 35 
nearby gas stations. Tire pressure, engine oil level, engine oil 
age and windshield wiper fluid level would all require the 
intelligent agent to search out a service station so that proper 
repairs, like an oil change or fluid additions, could be made, 
for example. 40 

A user can also request information or services directly 
through operator interface 12. Data engine 13 receives a 
command or request from operator interface 12 and trans- 
mits the command or request to vehicle computer 14. 
Vehicle computer 14 then generates an intelligent agent 45 
based on the command or request and transmits it to the 
resource data system. After the intelligent agent completes 
its task and generates an information packet, the information 
packet is transmitted to the user via operator interface 12. 

An important aspect of the intelligent software agent is 50 
that it acts autonomously from vehicle computer 14 once 
transmitted to resource data system or network 20. The 
intelligent software agent completes its tasks without further 
guidance from vehicle computer 14 and can automatically 
reestablish contact with vehicle computer 14 when neces- 55 
sary (by interacting with an ISP to contact the vehicle 
computer). Alternatively, vehicle computer 14 could rees- 
tablish contact after a sufficient time has passed to allow the 
intelligent software agent to complete its task. 

A wireless communication system transmits data back and 60 
forth between vehicle computer 14 and Internet 20. The 
preferred embodiment utilizes a mobile phone service, but 
any suitable wireless communication system will suffice. 
Wireless transceivers 18 are coupled to vehicle computer 14 
and an ISP provider. The ISP provider is used in the 65 
preferred embodiment to make the connection to the Inter- 
net. 
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A method of sending and receiving information between 
a vehicle data processing system and a resource data system 
via a wireless communication system wiii be described in 
connection with FIG. 2. The data engine identifies needed 
information in response to operator interface 22 or vehicle 
parameters 23 in block 24. The information is sent to the 
vehicle computer wherein the vehicle computer generates an 
intelligent software agent in block 26 based upon the infor- 
mation needed. After the intelligent agent is generated, it is 
transmitted via the wireless communication system to the 
resource data system, or the Internet in block 28. The 
intelligent agent then executes the software routines within 
the resource data system in block 30 to produce an infor- 
mation packet. After the execution of the software routines 
are complete, the intelligent agent transmits the information 
packet to the vehicle computer in block 32 wherein the data 
engine extracts the needed information, processes the 
information, and displays it to the operator. 

FIG. 3 shows one preferred embodiment of the invention. 
As a vehicle is traveling, an operator of the vehicle makes 
a retail transaction request through an operator interface 
shown at 34. A vehicle computer generates an intelligent 
agent based on the retail transaction request and transmits 
the intelligent agent via a wireless communication system to 
an ISP to make a connection to a resource data system shown 
at 36. The connection between the vehicle and the ISP is 
terminated after the ISP receives the intelligent agent. The 
intelligent agent executes software routines within the 
resource data system creating an information packet shown 
at 38. In this embodiment, the intelligent agent visits retail 
establishments and negotiates best prices and processes 
orders. When the intelligent agent has completed its task, it 
reestablishes the connection to the vehicle computer and 
transmits the information packet to the vehicle computer 
shown at 40. 

What is claimed is: 

1. A method for sending and receiving information 
between a vehicle data processing system and a resource 
data system via a wireless communication system, said 
vehicle data processing system comprising a vehicle com- 
puter for generating an autonomous intelligent software 
agent and operating a data engine for processing information 
and identifying needed information, said method comprising 
the steps of: 

identifying information needed by said data engine which 
is available from said resource data system; 

generating said autonomous intelligent software agent 
within said vehicle data processing system based on 
said identified information wherein said autonomous 
intelligent software agent comprises software routines 
which collect an information packet when propagated 
to said resource data system; 

transmitting said autonomous intelligent software agent to 
said resource data system via said wireless communi- 
cation system; 

executing said software routines within said resource data 
system to produce said information packet by autono- 
mously searching for said needed information; 

said autonomous intelligent software agent initiating 
transmission of said information packet from said 
resource data system to said vehicle computer via said 
wireless communication system; and 

extracting said needed information from said information 
packet for use by said data engine. 

2. The method according to claim 1 wherein said vehicle 
computer comprises a navigational system wherein the 
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navigational system provides a location of said vehicle 
which is incorporated into said autonomous intelligent soft- 
ware agent. 

3. The method according to claim 1 wherein said wireless 
communication system is comprised of a mobile phone 5 
service. 

4. The method according to claim 1 wherein said resource 
data system is comprised of the Internet. 

5. The method according to claim 1 wherein said data 
engine identifies said needed information in response to an 10 
operator interface and wherein said vehicle computer incor- 
porates a corresponding software routine into said autono- 
mous intelligent software agent in response to said needed 
information identified in response to said operator interface. 

6. The method according to claim 1 wherein said data is 
engine monitors a current value of a predetermined vehicle 
parameter to identify said needed information and wherein 
said vehicle computer incorporates a corresponding soft- 
ware routine into said autonomous intelligent software agent 

in response to said current value of said predetermined 20 
vehicle parameter. 

7. The method according to claim 6 wherein said prede- 
termined vehicle parameter is comprised of fuel level and 
wherein said needed information includes a location of a 
fuel filling station if said current value of said fuel level is 25 
less than a predetermined fuel level. 

8. The method according to claim 6 wherein said prede- 
termined vehicle parameter is comprised of tire pressure and 
wherein said needed information includes a location of a 
service station if said current value of said tire pressure is 30 
less than a predetermined tire pressure. 

9. The method according to claim 6 wherein said prede- 
termined vehicle parameter is comprised of engine oil level 
and wherein said needed information includes a location of 

a service station if said current value of said engine oil level 35 
is less than a predetermined oil level. 

10. The method according to claim 6 wherein said pre- 
determined vehicle parameter is comprised of engine oil age 
and wherein said needed information includes a location of 

a service station if said current value of said engine oil age 40 
is more then a predetermined oil age. 

11. The method according to claim 6 wherein said pre- 
determined vehicle parameter is comprised of windshield 
wiper fluid level and wherein said needed information 
includes a location of a service station if said current value 45 
of said windshield wiper fluid level is less than a predeter- 
mined windshield wiper fluid level. 

12. The method according to claim 1 Wherein said 
autonomous intelligent software agent automatically creates 

a connection between said vehicle computer and said 50 
resource data system when said autonomous intelligent 
software agent is ready to be propagated to said resource 
data system when said information packet is compiled. 

13. An apparatus for sending and receiving information 
from a vehicle comprising; 55 

a wireless communication system capable of sending and 
receiving data; and 

a vehicle computer for processing commands and gener- 
ating autonomous intelligent software agents, said 
vehicle computer including a data engine for process- 60 
ing information and identifying needed information 
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which is available from a resource data system wherein 
said vehicle computer generates an appropriate said 
autonomous intelligent software agent in response to 
said needed information; 

wherein said appropriate autonomous intelligent software 
agent is propagated to said resource data system via 
said communication system; 

wherein said resource data system allows said appropriate 
autonomous intelligent software agent to execute soft- 
ware routines to collect information packets by autono- 
mously searching for said needed information; and 

wherein said autonomous intelligent software agent ini- 
tiates transmission of said collected information pack- 
ets from within said resource data system to said 
vehicle computer via said wireless communication sys- 
tem. 

14. The apparatus according to claim 13 wherein said 
wireless communication system is comprised of a mobile 
phone service. 

15. The apparatus according to claim 13 wherein said 
resource data system is comprised of the Internet. 

16. The apparatus according to claim 13 wherein said data 
engine identifies said needed information in response to an 
operator interface and wherein said vehicle computer incor- 
porates a corresponding software routine into said autono- 
mous intelligent software agent in response to said needed 
information identified in response to said operator interface. 

17. The apparatus according to claim 13 wherein said data 
engine monitors a current value of a predetermined vehicle 
parameter and wherein said data engine determines said 
needed information in response to said current value of said 
predetermined vehicle parameter. 

18. The apparatus according to claim 17 wherein said 
predetermined vehicle parameter is comprised of fuel level 
and wherein said needed information includes a location of 
a fuel filling station if said current value of said fuel level is 
less than a predetermined fuel level. 

19. The apparatus according to claim 17 wherein said 
predetermined vehicle parameter is comprised of tire pres- 
sure and wherein said needed information includes a loca- 
tion of a service station if said current value of said tire 
pressure is less than a predetermined tire pressure. 

20. The method according to claim 17 wherein said 
predetermined vehicle parameter is comprised of engine oil 
level wherein said needed information includes a location of 
a service station if said current value of said engine oil level 
is less than a predetermined oil level. 

21. The method according to claim 17 wherein said 
predetermined vehicle parameter is comprised of engine oil 
age and wherein said needed information includes a location 
of a service station if said current value of said engine oil age 
is more then a predetermined oil age. 

22. The method according to claim 17 wherein said 
predetermined vehicle parameter is comprised of windshield 
wiper fluid level and wherein said needed information 
includes a location of a service station if said current value 
of said windshield wiper fluid level is less than a predeter- 
mined windshield wiper fluid level. 

***** 
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